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Method for automatically adjusting flow rate engine coolant in vehicle e.g. car, 
involves increasing flow rate of coolant to higher rate based on temperature of 
coolant before entering heater core and temperature of air within core 
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Alerting Abstract EP Al 

NOVELTY - The temperature difference between the temperature of coolant at lower 
flow rate before entering a heater core and temperature of air within the heater core, is 
determined. The flow rate of the coolant is increased to higher rate if the determined 
temperature difference is greater than predetermined temperature difference. 
DESCRIPTION - INDEPENDENT CLAIMS are also included for the following: 

1 . method for automatically controlling climate in climate in cabin of vehicle; 

2. coolant flow control device; 

3. vehicle; and 

4. program product for automatically adjusting flow rate of engine coolant. 



USE - For automatically adjusting flow rate of engine coolant in vehicle such as car, 
sports utility vehicle (SUV), minivan, station wagon, pick-up truck, etc. 
ADVANTAGE - Provides better control of coolant flow through heater core and thus 
heater core is able to provide enough heated air to the cabin of vehicle so that the 
occupants in the cabin feel comfortable, even at extremely cold and low engine/pump 
speed conditions in a manner that provides for economical operation of vehicle in both 
short and/or long term. 

DESCRIPTION OF DRAWINGS - The figure shows an algorithm for automatically 
adjusting flow rate of engine coolant. 



Original Publication Data by Authority ArgentinaPublication No. ...Claims: a first flow 
rate before the coolant enters a heater core and a temperature of air exiting the heater 
core; andautomatically increasing the flow rate of the coolant to a second flow rate higher 
than the first flow rate if the temperature difference is greater than a first predetermined 

temperature difference a first flow rate before the coolant enters a heater core and 

a temperature of air exiting the heater core; andautomatically increasing the flow rate of 
the coolant to a second flow rate higher than the first flow rate if the temperature 

difference is greater than a first predetermined temperature difference a first flow 

rate before the coolant enters a heater core and a temperature of air exiting the heater 
core; andautomatically increasing the flow rate of the coolant to a second flow rate higher 
than the first flow rate if the temperature difference is greater than a first predetermined 
temperature differences 
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Publication Date: 20011201 

Publisher: American Society of Mechanical Engineers 

ISBN: 0791835332; 9780791835333 
Document Type: Conference Paper; Conference Proceeding Record Type: Abstract 
Treatment: T; (Theoretical) 
Language: English Summary Language: English 
Number of References: 25 

The temperature control of a single-pass air-to-water cross flow heat exchanger is 
investigated numerically. A transient model of cross flow heat exchanger is developed by 
considering a transverse flow of air across a tube carrying water. The conservation laws 
were applied to three control volumes, and the transient conjugate forced convection heat 
transfer from the tube is treated numerically to find the outlet air and water temperatures, 
using finite difference approximations with an implicit formulation. The outlet air 
temperature is controlled under limiting conditions to prescribed values by regulating the 
water flow rate entering the heat exchanger. The controllability of the heat exchanger 
with and without disturbance due to step changes in the inlet air temperature, flow rate, 
and the set point are considered. Proportional-integral-derivative (PID) controls are used 
on the air flow for this purpose. The effects of the limiting-condition constraints and 
different control parameters are presented. The simulation results show that this control 
methodology is effective. 

Descriptors: Differential equations; Frequency response; Reynolds number; Specific 
heat; Thermal diffusion; Thermal variables control; Transfer functions; Water tube 
boilers; *Heat exchangers 
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Title: Numerical simulation of the thermal control of heat exchangers 

Author(s): Alotaibi, S.; Sen, M.; Goodwine, B.; Yang, K.T. 
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Journal: Numerical Heat Transfer, Part A (Applications) , vol.41 , no. 3 , pp. 229-44 
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Publication Date: 15 Feb. 2002 
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U.S. Copyright Clearance Center Code: 1040-7782/02/$ 12.00+ 00 

Language: English 

Document Type: Journal Paper (JP) 

Treatment: Theoretical or Mathematical (T); Experimental (X) 
Abstract: The temperature control of outlet air by changing the water flow rate in a 
single -pass water-to-air cross-flow heat exchanger is investigated. The conservation laws 
are applied to finite control volumes and an implicit formulation is used for transient 
numerical solutions. Conjugate forced convection heat transfer from the tube is solved to 
calculate the temperatures of the air and water coming out of the heat exchanger. In the 
simulations the outlet air temperature is controlled by changing the water flow rate 
entering the heat exchanger using a proportional-integral (PI) controller. The range of 
controllability of the heat exchanger was studied first. Then disturbances in the form of 
step changes in the inlet air temperature, the airflow rate, and the set point temperature 
were separately introduced. The effects of the limiting-condition constraints and 
different control parameters on controlling the outlet air temperature are presented. The 
results show that the control behavior can be simulated numerically and that this control 
methodology is effective within limits ( 19 refs.) 
Subfile(s): A (Physics); C (Computing & Control Engineering) 
Descriptors: digital simulation; flow simulation; forced convection; heat exchangers; 
temperature control; two-term control 

Identifiers: numerical simulation; thermal control; heat exchangers; temperature 
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airflow rate; set point temperature; limiting-condition constraints; control parameters; 
control methodology; compact heat exchangers 

Classification Codes: A0720 (Thermal instruments and techniques); A8630R (Thermal 
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Document Type: Patent 
Record Type: Abstract 
Language: English 

File Segment: Metadex; Mechanical & Transportation Engineering Abstracts; ANTE: 
Abstracts in New Technologies and Engineering; Aerospace & High Technology 

Abstract: 

An integrated paint spray booth and air conditioning system and process utilize a spray 
booth housing, scrubber and filtering chambers located below the housing, and an air 
conditioning apparatus including an adiabatic saturator. The components are arranged to 
direct the air flow in the system substantially transverse to the length of the system. The 
air is conditioned to predetermined psychrometric values by sensing only the 
temperature of the water entering the saturator and the air exiting the conditioning 
apparatus. 

Descriptors: Air conditioning; Booths; Housing; Air conditioners; Paint spray; Filtering ; 
Scrubbers; Positioning; Filtration; Air flow; Adiabatic flow; Detection; Spraying 
Subj Catg: 71, General and Nonclassified; 61, Design Principles; 99, General 
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'Dirty socks, ' airflow, etc. : 

training is crucial for success, (heating, ventilation and 

air conditioning 

installation) 

Hollembeak, Robert 

Air Conditioning, Heating & Refrigeration News 
, vl99 , n4 , p30(2) 
Sep 23 , 1996 
ISSN: 



0002-2276 
Language: English 
Record Type: Fulltext; 
Abstract 

Word Count: 14 76 
Line Count: 0 0133 

. . .Air-cooled condenser approach - The amount of 
temperature difference of 

condenser saturated temperature above the entering air 
temperature . 

Water chiller approach - The amount of temperature 
difference of chiller saturated temperature below the 
leaving 

water temperature. 

Air over evaporator coil approach - The amount of 
temperature difference of coil saturated temperature and 
entering air wetbulb. 

Note: If your refrigerant has glide, the... 
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Central chiller plant for agricultural campus: from feasibility study to the 
commissioning process, how a central chilled-water system came to exceed the 
expectations of The Ohio State University. 

MacMillan, James G.; Wessel, Dennis J. 

Heating/Piping/Air Conditioning Engineering , 74 , 1 1 , 44(8) 

Nov , 2002 

ISSN: 1527-4055 

Language: English 

Record Type: Fulltext 

Word Count: 3523 Line Count: 00298 

...chiller's 20 F with the same approach temperature). 
(Temperature range 

is the difference between entering- and leaving-water 
temperature, while approach temperature is the difference 

between 

leaving-water and entering-air temperature.) 

The use of the oversized cooling tower results in a return- 
water 

temperature of . . . 
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Language: English 

Record Type: Fulltext 

Word Count: 3586 Line Count: 00276 

...second limitation is the approach temperature of the 
heat exchanger. The 

approach temperature is the difference between the 
temperatures of 

the entering water on the cold side of the HX (tower side) 
and the leaving chilled water on... 

...is 75 F DB/56.7 F WB (30 percent maximum winter relative 
humidity) . The 

leaving air temperature (LAT) for the AHUs is 55 F. This 
requires the cooling coils to deliver... 
...glass exposure). 

As the table shows, the warmer free cooling chilled 
water can cool the 

supply air to the same temperature as summer operation. 
This 

is due to the reduced winter cooling ... applications . These 
are capable of a 

2 to 3 F approach temperature, which is the difference 

between the 

entering water temperature on the cold side of the unit 
(tower water) and the leaving temperature on... 
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Tamblyn, Robert T. 
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Dec , 1992 
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Language: ENGLISH 

Record Type: FULLTEXT 

Word Count: 2843 Line Count: 00212 

...optimum selections if certain conditions are specified. 
These include 

the air volume, the entering and leaving air conditions, 
the 

air velocity, the entering water temperature, 

and the chilled water range. 

Table 1 shows program output for one manufacturer for 

a . . . 

...accomplish 42.5 tons of cooling on 10,000 cfm. The study 
assumes 38 F 

entering water and 45 F leaving air. Low- 
temperature air was used as a base because its popularity 
is 

rising and because it enforced a... 27 F, as shown in Figs. 
9 and 10. 

The selection of inlet water and outlet air 
temperatures may seem unusual since 42 F entering 
water and 55 F leaving air are more likely to comply 
with industry convention. However, this article is 
attempting to influence 
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Shah, M. Mohammed 
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ISSN: 0017-940X 

Language: ENGLISH 

Record Type: FULLTEXT 

Word Count: 936 Line Count: 00075 

...fan-coil unit was purchased with the following 
performance rating by the 
supplier : 

* Entering air temperature = 95 F DB/75 F WB 

* Entering chilled-water temperature = 55 F 



* Leaving air temperature = 6 6 F DB/58 F WB 

* Chilled-water flow = 243 gpm 

* Air flow rate = 20 . . . 

...rates balanced to the above-listed values. The following 

measurements 

were then taken: 

* Entering air temperature = 90 F DB/73 F WB 

* Entering chilled-water temperature = 52 F 

* Leaving air temperature = 63 F DB/56 F WB 

Is the coil's performance better than or inferior... 
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